As early as the 1940s, erythema multiforme exudativum (Stevens-Johnson syndrome) and hemolytic anemia were associated with outbreaks of atypical pneumonia, a disease later found to be caused by Mycoplasma pneumoniae. Epidemiologic evidence has also associated neurological complications, especially aseptic meningitis and meningoencephalitis, with M. pneumoniae infections. Urticarial and morbilliform skin rashes often appear late in the course of M. pneumoniae pneumonia. A multitude of other complications have been ascribed to M. pneumoniae infections, often reported as case reports diagnosed by serologic antibody titers only. More systematic investigations are needed to assess the frequency of complications to M. pneumoniae infections. Isolation of the agent, not only serologic titer rises, should be required before a syndrome is attributed to M. pneumoniae infection.
The incidence of Mycoplasma pneumoniae pneumonia and minor infections has been thoroughly studied in civilian and military populations (1) (2) (3) (4) (5) (6) . The infection is endemic in most areas of the world; epidemics occur at four-to seven-year intervals. Infection rates in epidemics can be as high as 35 percent among school children, but pneumonia is diagnosed in only a small proportion of those infected [2] . The large epidemiological studies, observing civilian populations or military personnel by using isolation of M. pneumoniae from respiratory specimens and serologic tests, have rarely reported complications [2] [3] [4] [5] [6] . Instead, they described M. pneumoniae infections, including pneumonia, as mild. It is conceivable that patients who present with extrapulmonary symptoms may escape detection in such studies. In contrast, physicians who study patients hospitalized for pneumonia report more cases of severe disease and complications [1, 7] . Clearly, a selection for severity has already taken place with hospitalization. In the Seattle field studies of M. pneumoniae pneumonia in a prepaid medical care group, only 2 percent of M. pneumoniae pneumonia patients were hospitalized [5] .
Complications were reported as early as the 1940s, when atypical pneumonia was first described and cold agglutinins were used for diagnosis. What is now usually labeled Stevens-Johnson syndrome was first associated with outbreaks of atypical pneumonia among military recruits in Canada in the early 1940s [8] . Finland et al.
reported on four cases of erythema multiforme exudativum (Stevens-Johnson syndrome) during an epidemic of atypical pneumonia in Boston, 1942 Boston, -1944 [9] .
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Hemolytic anemia was also reported during these epidemics [10] . However, the cause of hemolysis could possibly be attributed to treatment with sulfonamides, drugs commonly used as antimicrobial therapy at the time.
In 1956, Yesnick associated "aseptic pneumonia" with neurological complications, but at a very low rate [11] . In 1965, Skoldenberg noticed temporal association between cold agglutinin positive pneumonia and aseptic meningitis in Stockholm [12] . The latter patients usually also had positive chest findings.
Since more specific diagnostic tools for diagnosis of M. pneumoniae infection became available in the 1960s, a large number of case reports of severe manifestations and complications have accumulated. These have been extensively reviewed [13] [14] [15] [5] . These were usually described as either urticarial or morbilliform, and in one case as erythema nodosum. A few patients experienced recurring urticarial rashes for a couple of months before total recovery [5] An analysis of the information on the questionnaires showed that: Fifty-six patients (49 percent) whose sera had been forwarded had been hospitalized-a much higher proportion than the 2 percent observed in our Group Health studies [2] . Thus, these patients were probably a sub-sample with more severe disease than the average patient seen in the community with M. pneumoniae infection.
The majority were adults, whereas children are known to have the highest attack rates in the general population and consistently constituted almost 80 percent of all cases in our population-based studies [2] . This probably indicates that M. pneumoniae disease is more likely to be complicated in adults, as case reports suggest, and/or that pediatricians were less inclined to draw blood samples.
Seventy-seven or 67 percent of those with positive sera had been diagnosed as hav-ing pneumonia. The patients without a diagnosed pneumonia were investigated usually because of signs of a severe respiratory tract infection.
Many minor complications such as myalgia, diarrhea, vomiting, poorly described skin rashes, pleurisy (six patients), and pleural effusion (two patients) were reported.
The major complications noted were as follows: two cases of acute respiratory distress syndrome (19 and 62 years old), two cases of Stevens-Johnson syndrome (34 and 37 years old), one case of gross hematuria (39 years old), and one case of empyema (40 years old). Cardiac complications were suspected in two patients (62 and 84 years old) with pneumonia. Hepatitis was encountered in three cases, but drug reactions or viral hepatitis could not be ruled out. Anemia was also reported but not described in detail.
Although probably not all physicians treating M. pneumoniae pneumonia in the community utilized the free diagnostic services, it does not appear that the 1980-1981 epidemic was followed by a marked increase in conditions that are considered complications to M. pneumoniae infections.
In the U.S., because of the fragmented structure of the health care system, it would be difficult to arrive 4t [20] . Family studies of M. pneumoniae infections offer additional insight into the frequency of complications. In a Seattle family study, the only complications noted among 59 infected members were two cases with typical bullous hemorrhagic myringitis and several cases of skin rashes [21] . Balassanian et al. reported a case of psychosis in an adult woman among 36 family members studied [22] . Biberfeld and Sterner reported two cases of acute psychosis in middle-aged women and one case of myocarditis among 70 family members studied [23] .
As far as other complications are concerned, epidemiologic support for significant impacts is lacking [24] . Ponka reported that 4.5 percent of Finnish patients hospitalized with serologic titer rises to M. pneumoniae had myocarditis, but warned in a later publication that the CF test with glycolipid used as an antigen may give false positive results, particularly in heart disease [25, 26] . On similar grounds, and because of lack of epidemiological association, Leinikki et al. rejected pancreatitis as a complication of M. pneumoniae infection [27] .
In summary, in epidemiologic studies of M. pneumoniae, neurological disease, including acute psychosis, has been associated by several authors. Studies in the early 1940s and the later Seattle experience also suggest that cases of Stevens-Johnson syndrome occur during epidemics. Population-based studies suggest that other complications attributed to M. pneumoniae are rare. Isolation of the organism should be sought, in addition to serologic titer rise, to document that a disease syndrome is due to M. pneumoniae, since false positive serologic rises have been demonstrated [26, 27, 28] .
